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Abstract

The objective of this work was to evaluate the effect of two injections of PGF2a within the first 48 hours after calving to
decrease the incidence of uterine pathologies and improve reproductive performance in dairy cows. Four hundred and forty
five Holstein cows with average milk yield of 10 100 kg per lactation were used. On calving day, cows were assigned in
two groups, according to parity. Cows in the PGF2a group (n = 180) received a dose of 500 mcg of cloprostenol sodium by
intramuscular injection within the first 12 h of calving and a second injection 48 h later; cows in the control group (n = 265)
received nothing. All cows were examined via rectal palpation on day 7 postpartum; the type of pathology [placental reten-
tion (PR), haemorrhagic metritis (HM) and purulent metritis (PM)] was recorded. All cows were inseminated under the same
reproductive program. Pregnancy diagnosis was carried out on day 45 after insemination by rectal palpation. The percent-
age of cows showing PR was lower (P < 0.05) in the PGF2a group (3%) than in the control group (10%); the percentage of
cows with HM and PM was similar (P > 0.05) between groups [HM (PGF2a = 28.3% vs control = 31.6%) and PM (PGF2a =
43% vs control = 42.7%)]; the average interval from calving to first estrus was lower (P < 0.05) in cows of the PGF2a group
(32.5 = 1.7 days) than in the control group (42.1 £ 2.3 days); the average interval from calving to fist service was similar
(P > 0.05) between groups (PGF2a = 76 * 1.7 vs control = 80 * 1.7days); the pregnancy rate on day 90 postpartum was
greater (P < 0.05) in PGF2a group (38%) than in the control group (24.3%). It is concluded that PGF2a injection within the
first 12 h postpartum and a second one 48 h after, decreases the incidence of placental retention, shortens the calving-first
estrus interval and increases pregnancy rate on day 90 postpartum.
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Resumen

En el presente estudio se probé si la administracién de dos inyecciones de PGF2a en las primeras 48 h posparto, disminuye
la incidencia de patologias uterinas y favorece la fertilidad en vacas lecheras. Se utilizaron 445 vacas Holstein de diferente
numero de parto con una produccién promedio de 10 100 kg de leche por lactancia. El dia del parto las vacas se asignaron
a dos grupos balanceando la proporcién de vacas con diferente nimero de parto: grupo PGF2a (n = 180), estas vacas
recibieron una inyeccién de 500 mcg de cloprostenol sédico, via intramuscular, dentro de las primeras 12 h posparto, y una
segunda inyeccién 48 h después. El grupo testigo (n = 265) no recibié PGF2a. Todas las vacas tuvieron una revision via
rectal el dia 7 posparto, se registro el tipo de padecimiento [retencién placentaria (RP), metritis hemorragica (MH) y metritis
purulenta (MP)]. Todas las vacas fueron inseminadas bajo el mismo programa reproductivo. El diagnéstico de gestacion
se realizé el dia 45 posinseminacion mediante palpacion rectal. El porcentaje de vacas que presentaron RP fue menor
(P < 0.05) en el grupo PGF2a (3%) que en el grupo testigo (10%); la proporciéon de vacas que padecieron MH y MP fue
similar (P > 0.05) entre los grupos [MH (PGF20=28.3% vs testigo=31.6%) y MP (PGF20=43% vs testigo=42.7%)]; la media
del periodo del parto al primer estro fue menor (P < 0.05) en las vacas del grupo PGF2a (32.5 *+ 1.7 dias) que en el testigo

Recibido el 4 de octubre de 2011 y aceptado el 9 de mayo de 2012.

*Departamento de Reproduccion, Facultad de Medicina Veterinaria y Zootecnia, Universidad Nacional Auténoma de México, 04510,
México, DF.

**Departamento de Genética y Bioestadistica, Facultad de Medicina Veterinaria y Zootecnia, Universidad Nacional Autonoma de México,
04510, México, DF.

***Intervet Schering Plough Animal Health, México, Av. Paseo de los Frailes 22, parque industrial Santiago Tianguistengo, 52600, Estado
de México.

tGanaderos Productores de Leche Pura (Alpura), autopista México-Querétaro, km. 37.4, Fraccionamiento Industrial Cuamatla, Cuautitlan
Izcalli, 54730, Estado de México.

Responsable de correspondencia: Joel Hernandez Cerdn, tel.: 56225860, correo electronico: jhc@servidor.unam.mx

Vet. Mex., 43 (3) 2012 235



(42.1 £ 2.3 dias); la media del periodo del parto al primer servicio fue similar (P > 0.05) entre los grupos (PGF2a=76 + 1.7 vs
testigo=80 * 1.7 dias); el porcentaje de vacas gestantes al dia 90 posparto fue mayor (P < 0.05) en el grupo PGF2a (38%)
que en el testigo (24.3%). Se concluye que la inyeccion de PGF2a dentro de las primeras 12 h posparto, y una segunda
inyeccién 48 h después, reduce la incidencia de retencién placentaria, acorta el periodo del parto al primer estro y aumenta

el porcentaje de vacas gestantes al dia 90 posparto.
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Introduction

uerperal uterine pathologies in dairy cows

prolong the interval from calving to conception,

decrease conception rate at first service, reduce
the rate of inseminated cows, lengthen the interval
from calving to first ovulation and increase the rate of
discarded cows."?

The prostaglandin F2o (PGF2a) plays an impor-
tant role during calving and uterine involution.? In
normal puerperium, PGF2a. concentrations after calv-
ing have a negative association with time for uterine in-
volution;*® also, the administration of PGF2a. each 12
hours, from day 3 to 10 postpartum, shortens uterine
involution time.® Some evidences involve PGF2a. in the
mechanism of placental expulsion; thus it has been ob-
served that cows with placental retention obtained less
PGF2a concentrations in placentoms, in contrast with
the cows that normally expulsed the placenta.” Like-
wise, inhibition of PGF2a synthesis after calving causes
placental retention (PR).!!

This knowledge has motivated studies in which dif-
ferent treatments with PGF2o have been evaluated
to prevent placental retention and to short time for
uterine involution in cows with abnormal puerpe-
rium. Thus, one or two PGF2a injections have been
administered within the first hours postpartum,'*'* or
one injection between days 20 and 30 after calving,'>"”
but because results have varied, there has been con-
troversy in clinical practice. However, variable results
support the idea that there must be a physiological
window during the first hours postpartum, in which
PGF20 administration may improve the process of pla-
cental expulsion and uterine involution. Therefore, in
the present study it was tested whether a PGF2a. injec-
tion within the first 12 h postpartum and a second one
48 h after, decrease uterine pathology incidence and
improve fertility in dairy cows.

The study was conducted in a dairy farm in the mu-
nicipality of El Marques, Queretaro, Mexico. The cli-
mate is considered temperate semi-dry, with summer
rains. Four hundred and forty five Holstein cows of
different parities, with an average milk yield of 10 100
kg per lactation were used. On calving day, cows were
assigned according to parity to the following groups:
PGF2a (n = 180), these cows received a dose of 500
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Introduccion

n el ganado lechero las patologias uterinas del

puerperio alargan el periodo del parto a la

concepcion, disminuyen el porcentaje de con-
cepcioén al primer servicio, reducen la tasa de vacas in-
seminadas, alargan el periodo del parto a la primera
ovulacién y aumentan el porcentaje de desecho.'?

La prostaglandina F2a (PGF2a) juega un papel im-
portante durante el parto y la involucién uterina.® En
vacas con puerperio normal, las concentraciones de
PGF2a después del parto tienen una asociaciéon nega-
tiva con el tiempo de involucién uterina;*® ademas, la
administracion de PGF2a cada 12 horas, del dia 3 al 10
posparto, acorta el periodo de la involucién uterina.’
Algunas evidencias involucran a la PGF2a. en el meca-
nismo de eliminacién de la placenta; se ha observado
que las vacas que retuvieron la placenta tuvieron me-
nores concentraciones de PGF2a en los placentomas,
en comparacion con las vacas que eliminaron normal-
mente la placenta.™ Del mismo modo, la inhibicién de
la sintesis de PGF2a. después del parto ocasiona reten-
cién de la placenta (RP).!*!

Estos conocimientos han motivado estudios en los
cuales se han evaluado diferentes tratamientos con
PGF2q., para prevenir la retencién placentaria y redu-
cir el tiempo de involucién uterina en vacas con puer-
perio anormal. En el presente estudio, se han aplicado
de una a dos inyecciones de PGF2a. en las primeras ho-
ras posparto,'*'* o una inyeccién entre los dias 20 a 30
posparto,'™” pero los resultados han sido variables, lo
cual ha creado controversia en la practica clinica. No
obstante, la variaciéon en los resultados apoya la idea
de que debe haber una ventana fisiolégica en las pri-
meras horas posparto, en la cual la administracién de
PGF2a pudiera favorecer el proceso de expulsion de
la placenta y la involucion uterina. Por lo tanto, en el
presente estudio se probé si una inyeccion de PGF2a
en las primeras 12 h posparto y una segunda inyeccién
48 h después, disminuyen la incidencia de patologias
uterinas y favorecen la fertilidad en vacas lecheras.

El estudio se realiz6 en una explotacién lechera
ubicada en el municipio El Marqués, Querétaro, Mé-
xico. El clima se considera semi-seco templado, con
lluvias en verano. Se utilizaron 445 vacas Holstein
de diferente namero de partos, con una producciéon



mcg of cloprostenol sodium‘o by intramuscular injec-
tion within the first 12 h (8 to 12 h) after calving and
a second injection 48 h later; control group (n = 265)
did not receive PGF2a.

All cows were examined via rectal palpation on day
7 postpartum and the following pathologies were diag-
nosed according to the described by Zemjanis:'®

® Placental retention (PR). This was considered
when the foetal membranes were not expulsed
within the first 24 h after calving.

® Haemorrhagic metritis (HM). When fetid wa-
tery red-brownish uterine discharge was ob-
served.

e Purulent metritis (PM). When there was viscose
white-yellow purulent uterine discharge.

Both groups received specific drug treatment for
each pathological case. Days from calving to first oes-
trus, days from calving to first service and pregnancy
rate on day 90 postpartum were determined. All cows
were inseminated under the same reproduction pro-
gramme. Pregnancy diagnosis was carried out on day
45 post-insemination via rectal palpation.

The percentage of cows that showed PR, HM and
PM, as well as pregnancy rate on day 90 postpartum
were compared by chi-square test. The days from calv-
ing to first oestrus and first service were analyzed us-
ing a linear model that included parity and treatment;
because the parity was not significant (P > 0.05), an
analysis of variance was performed in order to evaluate
the treatment effect. The analyses were performed us-
ing the SAS statistical package.'

The percentage of cows showing PR was lower (P <
0.05) in PGF2a group than in the control group; the
percentage of cows with HM and PM was similar (P
> 0.05) between groups. The interval from calving to
first oestrus was shorter (P <0.05) in cows from PGF2a.
group than in the control group; the interval from
calving to first service was similar (P > 0.05) in both
groups; the pregnancy rate on day 90 postpartum was
greater (P < 0.05) in PGF2a. group than in the control
group (Table 1).

The mechanism by which PGF2a injection within
the first 12 h postpartum favoured placental expulsion
is not clear. Some observations involve PGF2a in the
placental expulsion mechanism. It has been proposed
that failure of the process that leads to separation of
the cotyledons from the caruncles is associated with an
alteration in the prostaglandin metabolism that causes
PGF20. decrease and PGE2 increase.”” These observa-
tions coincide with the results of the present study, in
which the expected increase of serum PGF2a. concen-
trations within the first 12 h postpartum facilitates the
expulsion of the placenta. This result is similar to the
obtained by Gross et al.,'> who administered PGF2a,

promedio de 10 100 kg de leche por lactancia. El
dia del parto, las vacas se asignaron de acuerdo con
su numero de partos a los siguientes grupos: PGF2a
(n = 180), estas vacas recibieron una inyeccién de 500
mcg de cloprostenol sédico’a via intramuscular den-
tro de las primeras 12 h (8 a 12 h) posparto y una se-
gunda inyeccion 48 h después; en el grupo testigo (n =
265), las vacas no recibieron PGF2q.

Se realiz6 una revision uterina por medio de palpa-
cidén rectal en el dia 7 posparto y se diagnosticaron las
siguientes patologias de acuerdo con lo descrito por
Zemjanis:'®

® Retencion de placenta. Se consideré6 ésta cuan-
do las membranas fetales no fueron expulsadas
en las primeras 24 h después del parto.

® Metritis hemorragica (MH). Cuando se observo
exudado uterino de color café sanguinolento,
consistencia liquida y olor fétido.

® Metritis purulenta (MP). Cuando habia exuda-
do uterino purulento, consistencia viscosa y co-
loracién de blanquecina a amarillenta.

En ambos grupos se aplicaron los tratamientos
farmacolégicos indicados para cada patologia. Se de-
terminaron los dias transcurridos del parto al primer
estro, dias del parto al primer servicio, y el porcentaje
de vacas gestantes al dia 90 posparto. Todas las vacas
fueron inseminadas bajo el mismo programa repro-
ductivo. El diagnoéstico de gestacion se realizo el dia 45
posinseminaciéon mediante palpacion rectal.

El porcentaje de vacas que presentaron RP, MH y
MP, asi como el porcentaje de vacas gestantes el dia
90 posparto, se compararon mediante una prueba de
Ji-cuadrada. Los dias del parto al primer estro y al pri-
mer servicio se analizaron con un modelo lineal que
incluy6 el namero de parto y el tratamiento; como el
factor nimero de parto no fue significativo (P > 0.05),
se realizé un analisis de varianza para evaluar el efecto
del tratamiento. Los analisis se realizaron con el pa-
quete estadistico SAS."

El porcentaje de vacas que presentaron RP fue me-
nor (P <0.05) en el grupo PGF2a. que en el grupo tes-
tigo; la proporcién de vacas que padecieron MH y MP
fue similar (P > 0.05) entre los grupos. El periodo del
parto al primer estro fue menor (P <0.05) en las vacas
del grupo PGF2a. que en el grupo testigo; el periodo
del parto al primer servicio fue similar (P > 0.05) en
ambos grupos; el porcentaje de vacas gestantes al dia
90 posparto fue mayor (P < 0.05) en el grupo PGF2a
que en el testigo (Cuadro 1).

El mecanismo por el cual la inyeccion de PGF2a
en las primeras 12 h posparto favoreci6 la eliminacién
de la placenta no es claro. Algunas observaciones in-
volucran a la PGF2o en el mecanismo de eliminacién

*Celosil, Intervet-Schering Plough, México.
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CUADRO 1

Porcentajes de anormalidades del puerperio y tasa de gestacion al dia 90 posparto, medias de minimos
cuadrados para dias a primer calor y a primer servicio en vacas Holstein tratadas con dos inyecciones
de PGF20 (12 y 48 horas posparto), y testigos

Percentages of puerperal abnormalities and pregnancy rate at day 90 postpartum, minimum mean
square for days to first oestrus and to first service in Holstein cows treated with two PGF2a. injections
(12 and 48 h postpartum), and controls

. Pregnancy
G Retained Haemorrhagic Purul.et.zt Days to first ~ Days to Sirst rate day 90
roups n placenta metritis (%) metritis oestrus service osthartum
(%) ¢ (%) (mean = se) (mean = se) p {)%)
6/180 51/180 77/180 65/171
PGF2a 180 325+ 1.7 76.0 £ 1.7
(3.3) (28.3) (42.7) (38)
27/265 84/265 114/265 59/242
Control 265 421+23 80.0 1.7
(10.1) (31.6) (43) (24.3)
P <0.01 P>0.05 P>0.05 P <0.05 P>0.05 P <0.01

se = standard error; n = number of records.

within the first h postpartum, to cows with higher risk
for placental retention (calving induction by gluco-
corticoids), decreasing the incidence of retained pla-
centa; however, these results contrast with the study
of Garcia et al.,”® carried out in similar conditions, in
which the same treatment did not decrease the inci-
dence of this pathology.

The effect of PGF2a injection on PR incidence was
more evident in assisted cows during calving [PGF2a
(2/55; 3.5%) wvs control (12/66; 15.4%); P = 0.025]
than in cows with normal calving [PGF2a (4/119;
3.3%) ws control (15/172; 8.0%); P = 0.08]. This ob-
servation allows speculating that cows with higher risk
of retained placenta and, therefore, lower PGF2a con-
centrations in placentomes, are the ones that would be
favoured by the administration of PGF2a..

The PGF2a treatment within the first 12 h postpar-
tum and a second dose 48 h after shortens the inter-
val from calving to first oestrus. With the observations
made in the present study, it is not possible to explain
the mechanism of such result; however, it can be relat-
ed with the influence of PGF2a on the time of uterine
involution. It is known that cows with uterine involu-
tion delay caused by puerperal pathologies, have a lon-
ger anovulatory period than cows with normal puerpe-
rium.**" Additionally, it has been observed that cows
with retained placenta and dystocia, which receive a
dose of PGF2a between days 7 and 10, start their ovar-
ian activity more rapidly and show better conception
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de la placenta. Se ha propuesto que el fracaso del pro-
ceso que conduce a la separacion del cotiled6n de la
caruncula esta asociado con una alteracion en el me-
tabolismo de las prostaglandinas que ocasiona una dis-
minucién de PGF2a y un aumento de PGE2.% Estas
observaciones son congruentes con los resultados del
presente estudio, en el cual el incremento esperado de
las concentraciones séricas de la PGF2o en las prime-
ras 12 h posparto, facilit6 la expulsiéon de la placenta.
Este resultado es similar al obtenido por Gross et al.,'
quienes administraron PGF2a en la primera h pospar-
to a vacas con mayor riesgo de retenciéon de placen-
ta (induccion del parto con glucocorticoides), con lo
cual redujeron la incidencia de retencion placentaria;
sin embargo, estos resultados contrastan con el estu-
dio de Garcia et al.,'* hecho en condiciones parecidas,
en el cual el mismo tratamiento no redujo la inciden-
cia de esta patologia.

El efecto de la inyeccion de la PGF2a. en la inci-
dencia de la RP fue mas evidente en las vacas que fue-
ron asistidas durante el parto [PGF2a (2/55; 3.5%)
vs testigo (12/66; 15.4%); P = 0.025] que en las vacas
con parto normal [PGF2a (4/119; 3.3%) wvs testigo
(15/172; 8.0%); P = 0.08]. Esta observaciéon permite
especular que aquellas vacas que tienen mayor riesgo
de padecer retencion placentaria y, por lo tanto, que
tendrian menores concentraciones de PGF2a en los
placentomas, son las que se beneficiarian con la admi-
nistracion de la PGF2a..



rate at first service.'® Considering these evidences, it is

possible that in the present study the administration
of PGF2o. may have shorten the time for uterine invo-
lution, and consequently the interval from calving to
first ovulation.

Conversely, the mechanism by which PGF2a treat-
ment could favour uterine involution is controversial,
because in this study PGF2o0 was administered within
the first 48 h postpartum, without the presence of a
corpus luteum. However, it has been proposed that
PGF2a can favour uterine involution by induction of
uterine contractions, increase of uterine phagocytosis
and exudates and bacteria elimination through the
cervix.?#

The pregnancy rate at day 90 postpartum is deter-
mined by the start of ovarian activity postpartum, by
heat detection efficiency and by conception rate at
first service.** In this way, the increase of pregnancy
rate at day 90 postpartum in the PGF2a group, may
be consequence of the additive effect of a lower inci-
dence of retained placenta and an earlier postpartum
ovarian activity.

Itis concluded that PGF2a injection within the first
12 h postpartum and a second dose 48 h later, decreas-
es the incidence of placental retention, shortens the
interval from parturition to first oestrus and increases
pregnancy rate at day 90 postpartum.
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